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1
VEHICULAR DOOR DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under
35 US.C. § 119 to Japanese Patent Application 2021-
046246, filed on Mar. 19, 2021, the entire content of which

1s mncorporated herein by reference.

TECHNICAL FIELD

This disclosure generally relates to a vehicular door
device.

BACKGROUND DISCUSSION

There has conventionally been a vehicular door device
including a first link arm and a second link arm that have a
first rotary coupling point with respect to a vehicle body, and
a second rotary coupling point with respect to a door of a
vehicle. In such a vehicular door device, the door provided
on a door opening performs an opening-closing operation,
based on an operation of a link mechanism formed of the
first link arm and the second link arm. Moreover, for
example, JP2006-90097A (Reference 1) describes a con-
figuration in which each link arm forming the link mecha-
nism 1s housed on an outer side of a door opening mounted
at a terminal portion of a vehicle body side portion, and on
an 1nner side of a weather strip mounted on a vehicular inner

side of a door, when the door 1s 1n a closed state. Then, for
example, JP2008-163693A (Reference 2) discloses a con-
figuration 1n which a link mechanism formed of each of such
link arms 1s combined with a structure that engages a guide
rail on a vehicle body side with a guide roller unit on a door
side.

However, 1n the vehicular door device described above, a
link arm forming the link mechanism may protrude from an
inner side surtace of the door.

A need thus exists for a vehicular door device which 1s not
susceptible to the drawback mentioned above.

SUMMARY

A vehicular door device that solves the problem described
above includes a first link arm and a second link arm that
include a first rotary coupling point with respect to a vehicle
body, and a second rotary coupling point with respect to a
door of a vehicle. The door performs an opening-closing
operation, based on an operation of a link mechanism
tformed of the first link arm and the second link arm. The first
link arm 1s provided with a hand placement portion that
rotates 1ntegrally with the first link arm, and is thereby
configured 1n such a way as to support a load applied to the
hand placement portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and additional features and characteristics
of this disclosure will become more apparent from the
tollowing detailed description considered with the reference
to the accompanying drawings, wherein:

FIG. 1 1s a perspective view of a vehicular door device;

FI1G. 2 1s a perspective view of the vehicular door device;

FI1G. 3 1s a plan view of first and second link arms forming,
a link mechanism;

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 4 1s a plan view of the first and second link arms
forming the link mechanism;

FIG. 5 1s a plan view of the first and second link arms
forming the link mechanism;

FIG. 6 15 a perspective view of a door 1n a full closed state
and an armrest disposed beside a seat;

FIG. 7 1s a perspective view of the door 1n a full opened
state and a handrail portion extended beside a seat;

FIG. 8 1s an explanatory view of a passenger who utilizes
the handrail portion;

FIG. 9 15 a perspective view 1n a case where the door 1s
in a full opened state;

FIG. 10 1s a perspective view 1n a case where the door 1s
in a full closed state:

FIG. 11 1s a plan view 1n a case where the door 1s 1n a full
opened state;

FIG. 12 1s a plan view 1n a case where the door 1s 1n a full
closed state;

FIG. 13 1s a sectional view the first link arm and a first link
cover;

FIG. 14 1s a perspective view of the first and second link
arms seen from a vehicle room side;

FIG. 15 1s a perspective view of a coupling portion cover
covering a coupling portion of the first link arm with respect
to a vehicle body;

FIG. 16 15 a side view 1llustrating an opening provided 1n
the first link cover mto which a free end of the coupling
portion cover 1s 1serted;

FIG. 17 1s an operation explanatory view of the coupling
portion cover;

FIG. 18 1s an operation explanatory view of the coupling
portion cover;

FIG. 19 1s a front view of a storage recessed portion
storing the second link arm, and a lid member covering an
opening of the storage recessed portion;

FIG. 20 1s an operation explanatory view of the lhid
member;

FIG. 21 i1s an operation explanatory view of the hid
member;

FIG. 22 1s an operation explanatory view of the hid
member; and

FIG. 23 1s an explanatory view of a second link cover
covering the second link arm.

DETAILED DESCRIPTION

Hereinafter, one embodiment of a vehicular door device 1s
described with reference to the drawings.

As 1llustrated i FIGS. 1 and 2, a vehicle 1 according to
the present embodiment includes a door opening 3 provided
in a side surface of a vehicle body 2. Then, the door opening
3 1s provided with a first link arm 11 and a second link arm
12 that support a door 5 of the vehicle 1 1n the door opening
3.

To describe specifically, 1n the vehicle 1 according to the
present embodiment, the first and second link arms 11 and
12 each include a first rotary coupling point X1 with respect
to the vehicle body 2, and a second rotary coupling point X2
with respect to the door 5. To be specific, the first link arm
11 1s coupled to the vehicle body 2 in a state of being
pivotally supported by a support shait Nla extending 1n an
up-down direction (1n each view, an up-down direction), and
coupled to the door 5 1n a state of being pivotally supported
by a support shait N1b extending in the up-down direction.
Then, the second link arm 12 1s also coupled to the vehicle
body 2 1n a state of being pivotally supported by a support
shaft N2a extending in the up-down direction, and coupled
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to the door 5 1 a state of being pivotally supported by a
support shaft N2b extending in the up-down direction.

That 1s to say, as 1llustrated 1n FIGS. 3 to 5, 1n the vehicle
1 according to the present embodiment, the first and second
link arms 11 and 12 form a link mechanism 15 having a
configuration as a four-bar link. Then, the vehicle 1 accord-
ing to the present embodiment has a configuration 1n which
the door S supported 1n the door opening 3 performs an
opening-closing operation, based on an operation of the link
mechanism 15.

To describe more specifically, as 1llustrated in FIGS. 1 and
2, the vehicle 1 according to the present embodiment sup-

ports the door 5 1n the door opening 3 on a vehicle rear side
(in FIG. 1, a left side, and 1n FIG. 2, a night side) by use of

the first and second link arms 11 and 12. In the vehicle 1
according to the present embodiment, the first and second
link arms 11 and 12 each include, at a rear edge 37 of the
door opening 3, the first rotary coupling point X1 coupled
pivotally with respect to the vehicle body 2. Then, in the
vehicle 1 according to the present embodiment, the first and
second link arms 11 and 12 are disposed away in the
up-down direction.

In the vehicle 1 according to the present embodiment, the
first link arm 11 1s provided higher than the second link arm
12. Moreover, the first link arm 11 includes, at a substan-
tially central position in a front-rear direction of the door 5,
the second rotary coupling point X2 coupled rotatably with
respect to the door 5. On the other hand, the second link arm
12 includes, 1n the vicinity of a front end 57 of the door 5,
the second rotary coupling point X2 coupled to the door 5.
Then, 1 the vehicle 1 according to the present embodiment,
a vehicular door device 20 1s thereby formed such that the
door 5 performs an opening-closing operation, based on an
operation of the link mechanism 15 formed of the first and
second link arms 11 and 12.

To be specific, as illustrated in FIGS. 3 to 5, in the
vehicular door device 20 according to the present embodi-
ment, the first and second link arms 11 and 12 rotate around
the first rotary coupling point X1 1 a counterclockwise
direction 1n each view, during an opening operation of the
door 5. Then, the door 3 of the vehicle 1 supported by the
first and second link arms 11 and 12 thereby performs an
opening operation to the vehicle rear side (in each diagram,
a lett side).

Then, 1n the vehicular door device 20 according to the
present embodiment, the first and second link arms 11 and
12 rotate around the first rotary coupling pomnt X1 1n a
clockwise direction 1n each view, during a closing operation
of the door 5. Then, the door 5 of the vehicle 1 supported by
the first and second link arms 11 and 12 1s thereby config-
ured to perform a closing operation to the vehicle front side
(in each diagram, a right side).

Furthermore, 1n the vehicular door device 20 according to
the present embodiment, an opening-closing operation track
of the door 5 1s defined based on an operation of the link
mechanism 15 formed of the first and second link arms 11
and 12. That 1s to say, as illustrated in FIG. 4, a movement
component 1n a vehicle front-rear direction becomes great at
an intermediate position where the first and second link arms
11 and 12 are 1n a state of extending in a vehicle width
direction (1n FIGS. 3 to 5, an up-down direction). Then, as
illustrated 1n FIG. 3, the nearer an opening-closing operation
position of the door 5 1s to a full closed position PO, the more
the first and second link arms 11 and 12 are in a state of
extending in a vehicle front-rear direction (in FIGS. 3 to 5,
an left-right direction), and thereby a movement component
in the vehicle width direction becomes great.
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4

Furthermore, as illustrated in FIGS. 1 to 5, in the vehicu-
lar door device 20 according to the present embodiment, the
first link arm 11 has the second rotary coupling point X2
coupled to the door 5 at a position nearer a center of gravity
G than the second link arm 12. That 1s to say, 1n the vehicular
door device 20 according to the present embodiment, the
first link arm 11 1s thereby positioned by a main link 21
supporting a greater door load. Then, the second link arm 12
1s positioned by a sub link 22 whose acting door load 1s
relatively small.

Note that, in the vehicular door device 20 according to the
present embodiment, the first link arm 11 has a larger
diameter than the second link arm 12. Then, the vehicular
door device 20 according to the present embodiment thereby
has a configuration 1n which high support rigidity 1s applied
to the first link arm 11 positioned by the main link 21.

Moreover, the vehicular door device 20 according to the
present embodiment includes an actuator 25 that rotates and
drives the first link arm 11 with a motor 23 as a drive source.
In the vehicular door device 20 according to the present
embodiment, the actuator 23 1s provided at a position below
the first link arm 11. To be specific, the actuator 25 1s fixed
to the vehicle body 2 at a position where an output shaft of
the actuator 25 1s substantially coaxial with the first rotary
coupling point X1. That 1s to say, the actuator 25 according
to the present embodiment drives the link mechanism 15
formed of the first link arm 11 and a second link arm 12 1n
such a way as to rotate the first link arm 11. Then, the
vehicular door device 20 according to the present embodi-
ment thereby has a configuration as a power door device 30
that can cause the door 5 to perform an opening-closing
operation, based on drive force of the actuator 25.

(Hand Placement Portion)

Next, a hand placement portion provided in the first link
arm 11 in the vehicular door device 20 according to the
present embodiment 1s described.

As 1llustrated 1n FIG. 6, 1n the vehicle 1 according to the
present embodiment, the door 5 disposed beside a seat 31 1s
provided with an armrest 33 extending in a vehicle front-rear
direction (1n FIG. 6, an left-right direction) along a door trim
32, when the door 5 1s 1n a full closed state. That 1s to say,
the armrest 33 1s disposed at a position where a passenger
who 1s seated on the seat 31 can place his/her arm or elbow.
Then, the vehicle 1 according to the present embodiment 1s
configured 1n such a way that the passenger on the seat 31
can take a relaxed seating posture by utilizing the armrest
33.

Moreover, as illustrated 1n FIGS. 7 and 8, 1n the vehicle
1 according to the present embodiment, the door 5 performs
an opening operation, and thereby the armrest 33 disposed
beside the seat 31 changes into a handrail portion 34
extending in a vehicle width direction (1n FIG. 6, a direction
orthogonal to a sheet surface). Note that, FIGS. 7 and 8
illustrate a state where the door 5 1s at a full opened position
P1, 1.e., a full opened state. Then, the vehicle 1 according to
the present embodiment 1s configured 1n such a way that a
passenger 35 can easily get on and off by utilizing the
handrail portion 34.

To describe specifically, as illustrated in FIGS. 9 to 12, 1n
the vehicle 1 according to the present embodiment, the first
link arm 11 configuring the link mechanism 15 of the
vehicular door device 20 1s provided with a hand placement
portion 40 that rotates integrally with the first link arm.
Further, the vehicular door device 20 according to the
present embodiment has a configuration 1n which the first
link arm 11 positioned by the main link 21 supports a load
applied to the hand placement portion 40. Then, in the
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vehicular door device 20 according to the present embodi-
ment, the hand placement portion 40 provided 1n the first
link arm 11 i1s thereby configured mn such a way as to
function as the armrest 33 or the handrail portion 34 as
described above, according to an opeming-closing operation
position of the door 5.

To describe more specifically, the vehicular door device
20 according to the present embodiment includes a first link
cover 41 that rotates integrally with the first link arm 11 1n
a state of covering an outer periphery of the first link arm 11.
Then, the hand placement portion 40 according to the
present embodiment 1s provided integrally with the first link
cover 41.

To be specific, as illustrated 1n FIG. 13, 1n the vehicular
door device 20 according to the present embodiment, the
first link cover 41 includes an 1nner cover 42 fixedly attached
to the outer periphery of the first link arm 11 having a
substantially rectangular sectional shape, and an outer cover
43 covering an outer side of the inner cover 42. Moreover,
the inner cover 42 and the outer cover 43 are made by use
of a soft material such as resin or a sponge. Further, the inner
cover 42 and the outer cover 43 are each assembled on the
first link arm 11 1n a state of being divided into a plurality
of components. Then, the vehicular door device 20 accord-
ing to the present embodiment has a configuration 1n which
an upper cover 44 disposed above the first link arm 11,
among components of the outer cover 43, functions as the
hand placement portion 40.

Moreover, as illustrated 1in FIG. 14, 1n the vehicular door
device 20 according to the present embodiment, the first link
arm 11 1s coupled to an inner side surface 5s of the door 5
via a hole portion 46 provided 1n the door trim 32. Further,
regarding the first link cover 41 covering the first link arm
11, a matenial of the outer cover 43 configuring an envelope
of the hand placement portion 40 1s selected in such a way
as to harmonize with the door trim 32. Then, 1n the vehicular
door device 20 according to the present embodiment, 1nte-
grality of the armrest 33 and the handrail portion 34 disposed
beside the door 5 with the door trim 32 1s thereby increased.

Furthermore, as illustrated in FIGS. 9 to 12, in the
vehicular door device 20 according to the present embodi-
ment, the first link arm 11 has a bent shape 1n which a tip part
coupled to the door 5 1s curved. To be specific, the first link
arm 11 has, 1n a tip portion 115 coupled to the door 5, a bent
portion 47 extending and curving toward an outer side (in
FIG. 12, an upper side) in a vehicle width direction when the
door 5 1s 1n a full opened state. Moreover, the hand place-
ment portion 40 1s provided in a body portion 48 of the first
link arm 11 extending substantially straight from a coupling
portion to the vehicle body 2. Further, 1n the vehicular door
device 20 according to the present embodiment, the first link
arm 11 has the body portion 48 disposed substantially in
parallel with the inner side surface 3s of the door 5 when the
door 5 1s 1n a full closed state. Then, the vehicular door
device 20 according to the present embodiment 1s thereby
configured 1n such a way that a clearance o 1s formed
between the door trim 32 and the first link arm 11 when the
door 5 1s 1 a full closed state including the armrest 33
formed by the hand placement portion 40.

Moreover, as 1llustrated 1n FIGS. 9 and 10, the vehicular
door device 20 according to the present embodiment
includes a coupling portion cover 31 covering a coupling
portion 50 of the first link arm 11 with respect to the vehicle
body 2. To be specific, the vehicular door device 20 accord-
ing to the present embodiment includes, at the rear edge 37
of the door opening 3, a coupling member 52 fixed to the
vehicle body 2. Moreover, the support shaft Nla extending,
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in an up-down direction 1s provided in the coupling member
52. Further, the first link arm 11 has a proximal portion 11a
coupled to the coupling member 52 1n a state where rotation
around the support shaft Nla 1s permitted. Then, the cou-
pling portion cover 51 according to the present embodiment
has a configuration that covers the coupling member 352

serving as the coupling portion 50 and the proximal portion
11a of the first link arm 11 on an outer side of a diametrical
direction of the support shait N1a configuring the first rotary
coupling point X1 with respect to the vehicle body 2.

To describe specifically, as illustrated 1n FIGS. 15 to 18,
the coupling portion cover 51 according to the present
embodiment has, for example, a sheet-like outer shape made
of a soit material such as resin or a leather material having
flexibility 1n a thickness direction. Moreover, the coupling

portion cover 51 includes, beside the coupling member 52,
a fixed end 51aq fixed to the vehicle body 2 together with the
coupling member 52. Then, the coupling portion cover 51
according to the present embodiment includes a free end 515
inserted to mside of the first link cover 41 via an opening 54
provided 1n the first link cover 41 covering the first link arm
11.

To be specific, in the vehicular door device 20 according
to the present embodiment, the first link cover 41 has a
clearance p between the mner cover 42 and the outer cover
43. Further, 1n the first link cover 41, the clearance 3 forms
the opening 54 facing the proximal portion 11a side of the
first link arm 11. Then, the coupling portion cover 51
according to the present embodiment 1s configured to have
the free end 515 1nserted to inside of the first link cover 41
via the opening 54, and thereby cover the coupling portion
50 with respect to the vehicle body 2 in such a way as to
continue to the first link cover 41.

That 1s to say, 1n the vehicular door device 20 according
to the present embodiment, the first link arm 11 rotates
around the support shait Nla configuring the first rotary
coupling point X1 with respect to the vehicle body 2, 1n a
counterclockwise direction 1n FIGS. 17 and 18, and thereby
the door 5 performs an opening operation. In this 1nstance,
in the coupling portion cover 51 according to the present
embodiment, the free end 515 inserted to inside of the first
link cover 41 via the opening 54 slides in the first link cover
41 toward the proximal portion 11a side of the first link arm
11, with deformation 1n a thickness direction. Then, the
vehicular door device 20 according to the present embodi-
ment thereby has a configuration in which the coupling
portion cover 51 1s partly drawn from inside of the first link
cover 41, and a state where the coupling portion cover 51
continues to the first link cover 41 1s maintained accordingly.

Moreover, 1n the vehicular door device 20 according to
the present embodiment, the first link arm 11 rotates around
the support shaft Nla configuring the first rotary coupling
point X1 with respect to the vehicle body 2, 1n a clockwise
direction 1 FIGS. 17 and 18, and thereby the door 5
performs a closing operation. In this case as well, in the
coupling portion cover 31 according to the present embodi-
ment, the free end 315 inserted to inside of the coupling
portion cover 51 via the opeming 54 slides 1n the coupling
portion cover 51 toward the tip portion 115 side of the first
link arm 11, with deformation in a thickness direction. Then,
the vehicular door device 20 according to the present
embodiment thereby has a configuration 1n which length of
the coupling portion cover 51 that 1s inserted into the first
link cover 41 1s increased, and a state where the coupling
portion cover 51 continues to the first link cover 41 without
loosening 1s maintained accordingly.
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To describe more specifically, as illustrated in FIGS. 9, 10,
14, and 19, in the vehicle 1 according to the present
embodiment, the door trim 32 1s provided with a storage
recessed portion 60 that stores the second link arm 12 1nside
by a closing operation performed by the door 5. Then, the
vehicular door device 20 according to the present embodi-
ment includes a lid member 61 covering an opening 60x of
the storage recessed portion 60 i1n conjunction with the
closing operation of the door 5.

To be specific, the storage recessed portion 60 according
to the present embodiment has a groove shape extending in
a vehicle front-rear direction in the vicimity of a lower end
portion 326 of the door trim 32. Moreover, a front end
portion 60f of the storage recessed portion 60 1s provided
with a hole portion 62 for coupling a tip portion 1256 of the
second link arm 12 to the door 5. Further, the second link
arm 12 rotates around the second rotary coupling point X2
with respect to the door 5, 1.e., the support shaft N2b
pivotally supporting the tip portion 125, due to an opening-
closing operation of the door 5. Then, the vehicular door
device 20 according to the present embodiment thereby has
a configuration in which relative positions of a proximal
portion 12a of the second link arm 12 coupled to the vehicle
body 2 and the lower end portion 325 of the door trim 32
provided with the storage recessed portion 60 change in a
vehicle width direction.

That 1s to say, 1n the vehicular door device 20 according
to the present embodiment, the second link arm 12 1s, when
the door 5 1s m a full closed state, stored in the storage
recessed portion 60 1n a state of being along a groove shape
of the storage recessed portion 60 extending in a vehicle
front-rear direction. Then, the vehicular door device 20
according to the present embodiment has a configuration 1n
which the second link arm 12 rotates due to an opeming
operation of the door 35, and thereby the second link arm 12
gradually separates to outside of the storage recessed portion
60 from the proximal portion 12a side.

Moreover, 1 the vehicular door device 20 according to
the present embodiment, the lid member 61 has a substan-
tially flat outer shape that 1s substantially equal to an opening,
shape of the storage recessed portion 60. Further, the lid
member 61 1includes a rotation axis 61x set above the storage
recessed portion 60. Then, the Iid member 61 according to
the present embodiment rotates around the rotation axis 61x,
and thereby has a configuration that opens or closes the
opening 60x of the storage recessed portion 60 facing an
inner side of a vehicle width direction (in FIG. 19, a near
side of a sheet surface).

That 1s to say, as illustrated in FIGS. 20 to 22, in the
vehicular door device 20 according to the present embodi-
ment, the door 5 performs an opening operation from a full
closed state, and thereby the second link arm 12 stored 1n the
storage recessed portion 60 presses, from 1inside, the lid
member 61 covering an opening 60x. Moreover, the hid
member 61 thereby rotates around the rotation axis 61x.
Then, the vehicular door device 20 according to the present
embodiment thereby has a configuration in which the hid
member 61 performs an opening operation in such a way
that the proximal portion 12a 1s pushed up by the second link
arm 12 rotating 1n a direction to separate from the door trim
32.

Moreover, 1n the vehicular door device 20 according to
the present embodiment, the second link arm 12 1s stored in
the storage recessed portion 60 due to a closing operation of
the door 5, and thereby the lid member 61 rotates 1n a
direction 1n which a tip lowers around the rotation axis 61x.
Then, the vehicular door device 20 according to the present
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embodiment 1s thereby configured 1n such a way that the lid
member 61 1s brought 1into a closing state of covering the
opening 60x of the storage recessed portion 60 in conjunc-
tion with the closing operation of the door 5, when the door
5 1s 1n a full closed state.

Note that the vehicular door device 20 according to the
present embodiment includes a resilient member 63 that
biases the lid member 61 1n a direction in which the tip
lowers around the rotation axis 61x, 1.e., 1n a direction 1n
which a closing operation 1s performed. That 1s to say, 1n the
vehicular door device 20 according to the present embodi-
ment, the lid member 61 shifts into a closing state of
covering the opening 60x, based on biasing force of the
resilient member 63 in addition to own weight of the Iid
member 61. Then, the vehicular door device 20 according to
the present embodiment further has a configuration that
suppresses flapping of the 1id member 61 rotating around the
rotation axis 61x, based on biasing force of the resilient
member 63.

Next, eflects of the present embodiment are described.

That 1s to say, 1n the vehicular door device 20 according
to the present embodiment, when the door 5 1s 1n a full
closed state, the hand placement portion 40 provided 1n the
first Iink arm 11 1s brought into a state of extending in a
vehicle front-rear direction along the door trim 32. Then, the
hand placement portion 40 provided in the first link arm 11
protruding from the inner side surface 3s of the door 5
thereby configures the armrest 33 that can be utilized by the
passenger 35 on the seat 31 located beside the door 5.

Moreover, the hand placement portion 40 rotates inte-
grally with the first link arm 11 1n conjunction with an
opening operation of the door 5, and 1s thereby brought into
a state ol extending in a vehicle width direction. Then, the
hand placement portion 40 thereby configures the handrail
portion 34 that can be utilized by the passenger 35 on the
vehicle 1 who gets on and ofl from the door opening 3 in
which the door 3 1s provided.

Next, eflects according to the present embodiment are
described.

(1) The vehicular door device 20 includes the first and
second link arms 11 and 12 having the first rotary coupling
point X1 with respect to the vehicle body 2, and the second
rotary coupling point X2 with respect to the door 5 of the
vehicle 1. Moreover, the vehicular door device 20 causes the
door 5 to perform an opening-closing operation, based on an
operation of the link mechanism 15 formed of the first and
second link arms 11 and 12. Further, the first link arm 11 1s
provided with the hand placement portion 40 that rotates
integrally with the first link arm 11. Then, the vehicular door
device 20 1s configured 1n such a way that the first link arm
11 supports a load applied to the hand placement portion 40.

According to the configuration described above, the first
link arm 11 can support a load applied to the hand placement
portion 40 by the passenger 35 on the vehicle 1 in such a way
as to put on a hand. Then, the first link arm 11 protruding
from the 1nner side surface 5s of the door 5 can be thereby
utilized eflectively.

(2) When the door 5 1s 1n a full closed state, the hand
placement portion 40 configures the armrest 33 extending in
a vehicle front-rear direction along the door trim 32. Then,
the hand placement portion 40 configures the handrail
portion 34 that rotates integrally with the first link arm 11
and extends 1n a vehicle width direction, by an opening
operation performed by the door 5.

According to the configuration described above, for
example, the passenger on the seat 31 located beside the
door 5 can take a relaxed seated posture 1n such a way as to
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lean on the hand placement portion 40 configuring the
armrest 33. Moreover, the passenger 35 on the vehicle 1 who
utilizes the door opening 3 holds on to the hand placement
portion 40 as the handrail portion 34 extending 1n a move-
ment direction of the passenger 335, and can thereby get on
and ofl easily. Then, improvement of convenience can be
thereby made. Further, the hand placement portion 40 as the
armrest 33 1s disposed along the door trim 32, and integrality
with the door 5 can be thereby improved. Then, improve-

ment of designability can be thereby made.
(3) The first link arm 11 has a bent shape 1n which a tip

part coupled to the door 5 1s curved 1n such a way that a
clearance 1s formed between the first link arm 11 and the
door trim 32 when the door 3 1s 1 a full closed state.

According to the configuration described above, sand-
wiching does not easily occur between the first link arm 11
and the door trim 32 that change 1n a separation distance
therebetween due to an opening-closing operation of the
door 5. Particularly, at a position nearer the tip portion 115
of the first link arm 11 coupled to the door 5, a separation
distance between the tip portion 115 and the door trim 32
more easily becomes smaller during a closing operation of
the door 5. However, by providing the first link arm 11 with
a bent shape 1 which a tip part 1s curved, sandwiching
between the first link arm 11 and the door trim 32 1n the tip
part can be eflectively suppressed. Then, high safety can be
thereby ensured.

(4) The vehicular door device 20 includes the first link
cover 41 that rotates integrally with the first link arm 11 1n
a state of covering the first link arm. Then, the hand
placement portion 40 1s provided integrally with the first link
cover 41. Thereby, improvement ol designability can be
made. In addition, the first link arm 11 can be protected.

(5) The vehicular door device 20 includes the coupling
portion cover 51 that covers the coupling portion 50 of the
first link arm 11 with respect to the vehicle body 2. The
coupling portion cover 51 1s formed by use of a soft material
having flexibility. Moreover, the coupling portion cover 31
includes the fixed end 51a to the vehicle body 2. Then, the
coupling portion cover 51 includes the free end 515 1nserted
to mnside of the first link cover 41 via the opening 54
provided 1n the first link cover 41.

According to the configuration described above, the cou-
pling portion 50 of the first link arm 11 with respect to the
vehicle body 2 can be covered 1n such a way as to continue
to the first link cover 41. Further, when the first link arm 11
rotates due to an opeming-closing operation of the door 5, the
free end 515 inserted to mside of the first link cover 41 shides
in the first link cover 41. Then, with a simple configuration,
a state can be thereby maintained where the coupling portion
cover 31 covers, continuously to the first link cover 41, the
coupling portion 50 of the first link arm 11 with respect to
the vehicle body 2.

(6) The door trim 32 1s provided with the storage recessed
portion 60 that stores the second link arm 12 inside by a
closing operation performed by the door 5. Then, the vehicu-
lar door device 20 includes the lid member 61 covering the
opening 60x of the storage recessed portion 60 in conjunc-
tion with the closing operation of the door 5. Thereby, high
designability can be ensured. In addition, the second link
arm 12 can be protected.

Note that the embodiment described above can be modi-
fied and implemented as below.

The embodiment described above and the following
modified examples can be implemented in combination with
cach other within a technically consistent scope.
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In the embodiment described above, the hand placement
portion 40 configures the armrest 33 extending 1n a vehicle
front-rear direction along the door trim 32 when the door 5
1s 1n a full closed state, and configures the handrail portion
34 that extends 1n a vehicle width direction, by an opening
operation performed by the door 5. However, without being
limited to this, the hand placement portion 40 may have a
configuration including a function of erther the armrest 33 or
the handrail portion 34. Moreover, the first link arm 11 may
be able to support a load applied to the hand placement
portion 40 at any opening-closing operation of the door 5.
Further, the seat 31 may not necessarily be disposed beside
the door 5. Then, for example, an aspect of supporting a load
applied to the hand placement portion 40 may be changed to
any aspect, such as an aspect of configuring a handrail
portion extending in a vehicle front-rear direction when the
door 5 1s 1n a full closed state.

In the embodiment described above, the first link cover 41
that rotates integrally with the first link arm 11 1n a state of
covering the first link arm 1s included. Moreover, the first
link cover 41 includes the mner cover 42 fixedly attached to
the outer periphery of the first link arm 11, and the outer
cover 43 covering an outer side of the inner cover 42. Then,
an upper cover 44 covering an upper side of the first link arm
11 functions as the hand placement portion 40, among
components of the outer cover 43. However, without being
limited to this, a shape of the first link cover 41 covering the
first link arm 11 may be changed to any shape. Moreover, the
first link cover 41 may have a configuration that partly
covers the first link arm 11. Further, the hand placement
portion 40 may have a configuration that 1s fixed to the first
link arm 11 separately from the first link arm 11. Then, a
configuration that does not include a cover member such as
the first link cover 41 covering the first link arm may be
embodied.

In the embodiment described above, the first link arm 11
provided with the hand placement portion 40 has a configu-
ration as the main link 21 that can support a greater door load
than the second link arm 12. However, without being limited
to this, a configuration in which the first link arm 11 1s the
sub link 22 on which a relatively low acting door load acts
may be embodied. Then, deposition of each of the first and
second link arms 11 and 12 may also be changed to any
deposition.

The storage recessed portion 60 of the second link arm 12
1s provided 1n the door trim 32 in the embodiment described
above, but may be configured to be provided 1n, for example,
a body part of the door 3 1n such a way as to be recessed 1n
the 1nner side surface 5s.

Moreover, the lid member 61 covering the opening 60x of
the storage recessed portion 60 has the rotation axis 61x
above the storage recessed portion 60, and performs an
opening-closing operation, but may be configured to have
the rotation axis 61x below the storage recessed portion 60,
and perform an opening-closing operation. Further, the lid
member 61 may be configured by use of a soit matenal.
Then, for example, an aspect 1n which the lid member 61
covers the opening 60x of the storage recessed portion 60
may be changed to any aspect, such as an aspect in which the
second link arm 12 enters the storage recessed portion 60 via
a slit extending in a longitudinal direction, and 1s removed
from the storage recessed portion 60.

Moreover, as illustrated in FIG. 23, a second link cover 72
that rotates integrally with the second link arm 12 may be
configured to be included 1n a state of covering an outer
periphery of the second link arm 12. Adopting such a
configuration can further increase designability. Then, the
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second link arm 12 can be more effectively protected. Note
that the second link cover 72 may also be configured to
partly cover the second link arm 12.

This disclosure 1s applied to a configuration in which the
door 5 of the vehicle 1 performs an opening operation on a
vehicle rear side in the embodiment described above, but
may be applied to a configuration in which the door 3
performs an opening operation on a vehicle front side. Then,
this disclosure may be applied to a manual door device
having no drive source such as the actuator 25.

A vehicular door device that solves the problem described
above includes a first link arm and a second link arm that
include a first rotary coupling point with respect to a vehicle
body, and a second rotary coupling point with respect to a
door of a vehicle. The door performs an opening-closing

operation, based on an operation of a link mechanism
tormed of the first link arm and the second link arm. The first
link arm 1s provided with a hand placement portion that
rotates integrally with the first link arm, and 1s thereby
configured 1n such a way as to support a load applied to the
hand placement portion.

According to the configuration described above, the first
link arm can support a load applied to the hand placement
portion by a passenger on a vehicle in such a way as to put
on a hand and the like. Then, the first link arm protruding
from an 1nner side surface of the door can be thereby utilized
cllectively.

In the vehicular door device that solves the problem
described above, the hand placement portion may configure
an armrest extending 1n a vehicle front-rear direction along
a door trim when the door 1s 1n a full closed state, and
configure a handrail portion that rotates integrally with the
first link arm and extends 1n a vehicle width direction, by an
opening operation performed by the door.

According to the configuration described above, for
example, a passenger on a seat located beside a door can take
a relaxed seating posture 1n such a way as to lean on the hand
placement portion configuring the armrest. Moreover, the
passenger on a vehicle who utilizes a door opening holds on
to the hand placement portion as the handrail portion extend-
ing 1n a movement direction of the passenger, and can
thereby get on and off easily. Then, improvement of conve-
nience can be thereby made. Further, the hand placement
portion as the armrest 1s disposed along the door trim, and
integrality with the door can be thereby improved. Then,
improvement of designability can be thereby made.

In the vehicular door device that solves the problem
described above, the first link arm may have a bent shape 1n
which a tip part coupled to the door 1s curved in such a way
that a clearance 1s formed between the first link arm and the
door trim when the door 1s 1 a full closed state.

According to the configuration described above, sand-
wiching does not easily occur between the first link arm and
the door trim that change 1n a separation distance therebe-
tween due to an opening-closing operation of the door.
Particularly, at a position nearer a tip portion of the first link
arm coupled to the door, a separation distance between the
tip portion and the door trim more easily becomes smaller
during a closing operation of the door. However, by provid-
ing the first link arm with a bent shape 1n which a tip part 1s
curved, sandwiching between the first link arm and the door
trim 1n the tip part can be eflectively suppressed. Then, high
safety can be thereby ensured.

The wvehicular door device that solves the problem
described above may include a first link cover that rotates
integrally with the first link arm 1n a state of covering the
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first link arm, and the hand placement portion may be
provided integrally with the first link cover.

According to the configuration described above, improve-
ment of designability can be made. In addition, the first link
arm can be protected.

The wvehicular door device that solves the problem
described above may include a coupling portion cover
having flexibility that includes a fixed end to the vehicle
body, and a free end to be inserted to mside of the first link
cover via an opening provided 1n the first link cover, and that
covers a coupling portion of the first link arm with respect
to the vehicle body.

According to the configuration described above, the cou-
pling portion of the first link arm to the vehicle body can be
covered 1n such a way as to continue to the first link cover.
Further, when the first link arm rotates due to an opening-
closing operation of the door, the free end 1nserted to nside
of the first link cover slides 1n the first link cover. Then, with
a simple configuration, a state 1s thereby maintained where
the coupling portion cover covers, continuously to the first
link cover, the coupling portion of the first link arm waith
respect to the vehicle body.

In the vehicular door device that solves the problem
described above, the door may be provided with a storage
recessed portion that stores the second link arm 1nside by a
closing operation performed by the door, and the vehicular
door device may further include a lid member covering an
opening of the storage recessed portion 1n conjunction with
a closing operation of the door.

According to the configuration described above, high
designability can be ensured. In addition, the second link
arm can be protected.

The vehicular door device that solves the problem
described above may include a second link cover that rotates
integrally with the second link arm 1n a state of covering the
second link arm.

According to the configuration described above, design-
ability thereof can be further increased. Then, the second
link arm can be more effectively protected.

The principles, preferred embodiment and mode of opera-
tion of the present invention have been described in the
foregoing specification. However, the invention which 1is
intended to be protected 1s not to be construed as limited to
the particular embodiments disclosed. Further, the embodi-
ments described herein are to be regarded as illustrative
rather than restrictive. Variations and changes may be made
by others, and equivalents employed, without departing
from the spirit of the present invention. Accordingly, 1t 1s
expressly intended that all such varnations, changes and
equivalents which fall within the spirit and scope of the
present invention as defined in the claims, be embraced
thereby.

The mvention claimed 1s:

1. A vehicular door device comprising:

a first link arm and a second link arm that each include a
first rotary coupling point with respect to a vehicle
body, and a second rotary coupling point with respect
to a door of a vehicle,

wherein the door performs an opening-closing operation,
based on an operation of a link mechanism formed of
the first link arm and the second link arm, and

wherein the first link arm 1s provided with a hand place-
ment portion that rotates integrally with the first link
arm, and 1s thereby configured 1n such a way as to
support a load applied to the hand placement portion,
and
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wherein when the door 1s 1n a full closed state, the first
rotary coupling point of the first link arm and first
rotary coupling point of the second link arm are posi-
tioned along a rear portion of the door with respect to
a forward travel direction of the vehicle.

2. The wvehicular door device according to claim 1,
wherein

the hand placement portion configures an armrest extend-

ing in a vehicle front-rear direction along a door trim
when the door 1s 1n the full closed state, and configures
a handrail portion that rotates integrally with the first
link arm and extends 1n a vehicle width direction, by an
opening operation performed by the door.

3. The wvehicular door device according to claim 2,
wherein

the first link arm has a bent shape 1n which a tip part

coupled to the door 1s curved in such a way that a
clearance 1s formed between the first link arm and the
door trim when the door 1s 1n the full closed state.

4. The vehicular door device according to claim 1, further
comprising a first link cover that rotates integrally with the
first link arm 1n a state of covering the first link arm, wherein

the hand placement portion 1s provided integrally with the

first link cover.

5. The vehicular door device according to claim 4, further
comprising a coupling portion cover having flexibility that
includes a fixed end to the vehicle body, and a free end to be
inserted to inside of the first link cover via an opening
provided in the first link cover, and that covers a coupling
portion of the first link arm with respect to the vehicle body.

6. The vehicular door device according to claim 1,
wherein

the door 1s provided with a storage recessed portion that

stores the second link arm 1nside by a closing operation
performed by the door,

the vehicular door device further comprising a lid member

covering an opening of the storage recessed portion 1n
conjunction with a closing operation of the door.

7. The vehicular door device according to claim 1, further
comprising a second link cover that rotates integrally with
the second link arm 1n a state of covering the second link
arm.

8. The vehicular door device according to claim 1,
wherein a distance of a front-rear relationship between the

second rotary coupling point of the second link arm and the
first rotary coupling point and second rotary coupling point
of the first link arm 1s:
in the full closed state of the door, the second rotary
coupling point of the second link arm 1s closer to the
second rotary coupling point of the first link arm than
to the first rotary coupling point of the first link arm,
and
in a full open state of the door, the second rotary coupling
point of the second link arm 1s closer to the first rotary
coupling point of the first arm than to the second rotary
coupling point of the first link arm.
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9. A vehicular door device comprising;

a first link arm and a second link arm that each include a
first rotary coupling point with respect to a vehicle
body, and a second rotary coupling point with respect
to a door of a vehicle,

wherein the door performs an opening-closing operation,
based on an operation of a link mechanism formed of
the first link arm and the second link arm,

wherein the first link arm 1s provided with a hand place-
ment portion that rotates integrally with the first link
arm, and 1s thereby configured 1n such a way as to
support a load applied to the hand placement portion,
and

wherein the first link arm has a bent shape in which a tip
part coupled to the door 1s curved in such a way that a
clearance 1s formed between the first link arm and a
door trim when the door 1s 1n a full closed state.

10. A vehicular door device comprising:

a first link arm and a second link arm that each include a
first rotary coupling point with respect to a vehicle
body, and a second rotary coupling point with respect
to a door of a vehicle,

wherein the door performs an opening-closing operation,
based on an operation of a link mechanism formed of
the first link arm and the second link arm,

wherein the first link arm 1s provided with a hand place-
ment portion that rotates integrally with the first link
arm, and 1s thereby configured 1n such a way as to
support a load applied to the hand placement portion,

the vehicle door device further comprising a first link
cover that rotates integrally with the first link arm 1n a
state of covering the first link arm, wherein the hand
placement portion 1s provided integrally with the first
link cover, and

the vehicle door device further comprising a coupling
portion cover having flexibility that includes a fixed
end to the vehicle body, and a free end to be 1nserted to
inside of the first link cover via an opening provided 1n
the first link cover, and that covers a coupling portion
of the first link arm with respect to the vehicle body.

11. A vehicular door device comprising:

a first link arm and a second link arm that each include a
first rotary coupling point with respect to a vehicle
body, and a second rotary coupling point with respect
to a door of a vehicle,

wherein the door performs an opening-closing operation,

based on an operation of a link mechanism formed of
the first link arm and the second link arm,

wherein the first link arm 1s provided with a hand place-
ment portion that rotates integrally with the first link
arm, and 1s thereby configured 1in such a way as to
support a load applied to the hand placement portion,

wherein the door 1s provided with a storage recessed
portion that stores the second link arm 1inside by a
closing operation performed by the door, and

wherein the vehicular door device further comprising a Iid
member covering an opening of the storage recessed
portion 1n conjunction with a closing operation of the
door.
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